Mussel-inspired hybrid coating functionalized porous hydroxyapatite scaffolds for bone tissue regeneration.
The scaffold for bone tissue engineering should possess proper porosity, adequate mechanical properties, cell affinity for cell attachment, and the capability to bind bioactive agents to induce cell differentiation. In this study, we successfully prepared a porous hydroxyapatite (HA) scaffold that is functionalized by poly(L-lysine)/polydopamine (PLL/PDA) hybrid coating. The PLL/PDA coating takes advantages of the high protein and cell affinity of PDA, as well as the biodegradability of PLL. Therefore, the coating can anchor bone morphogenic protein-2 (BMP2) to the HA scaffold via catechol chemistry under a mild condition so as to protect the bioactivity of BMP2. Meanwhile, the coating can also release BMP2 in a tunable and sustainable manner as the PLL degrades in the physiological environment. The BMP2-entrapped PLL/PDA coating on the HA scaffold can more efﬁciently promote osteogenic differentiation of bone marrow stromal cells (BMSCs) in vitro and induce ectopic bone formation to a much greater level in vivo compared with a bare HA scaffold that delivers BMP2 in a burst manner. All of these results suggest that the PDA-mediated catechol modification of the HA scaffold can be an effective strategy to develop sustainable protein delivery system, and that the PLL/PDA-coated HA scaffold could be a promising candidate for bone tissue engineering applications.